In a series of 500 patients who had normal coronary arteriograms or narrowings < 50% of the lumen diameter the subsequent clinical course was studied. 
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We have tried to appraise the prognostic value of a coronary arteriogram considered normal from a hemodynamic standpoint (< 50% narrowing) by studying the progress of a series of more than 500 patients in whom such findings were obtained more than 5 years previously.
Materials and Methods Patient Selection
A series of 521 consecutive patients studied by coronary arteriographyl from January 1964 through July 1965 was selected for this study. The basic criterion for inclusion in this series was a coronary arteriogram free of obstructive lesions causing 50% or more narrowing of the lumen diameter of the major arteries. Inevitably the differentiation between major and minor or secondary branches involved a certain degree of subjectivity, especially with regard to the circumflex branches, but the separation was difficult in only a few cases. After the selection was completed and the patient data were coded, acquisition of follow-up information was started.
Acquisition of Follow-up Data
Information was collected mainly by questionnaires, telephone interviews, and by reviewing medical records such as discharge letters, autopsy reports, and electrocardiograms. The procedure was as follows. First a questionnaire relating to the patient's symptoms, the occurrence of myocardial infarction, and death was sent to the referring physician. If the physician was unable to provide at least 5-year follow-up information or the data received were considered inadequate for our purpose, more detailed information was requested or a questionnaire was sent to the patient. If necessary other physicians were contacted, and whenever definite manifestations of coronary disease, such as myocardial infarction, were reported by either the patient or physician, complete documentation, including copies of electrocardiograms, was requested and almost always obtained. In a few instances copies of death certificates were obtained from Bureaus of Vital Statistics.
To locate patients who had moved away telephone directories were used and information was provided by relatives and employers. In a few instances the services of a credit bureau were employed.
It was possible to obtain adequate (5 or more years) progress information on 500 patients (96%) of the total.
Characteristics of Patient Material
The analysis of the data will be cases in which adequate follow-up was obtained. Our primary goal was to achieve a 5-year follow-up, which was possible in 500 cases of the original series of 521 patients. In order to deternine the reliability of conclusions derived from the follow-up data beyond the 5-year period, the expected or ideal follow-up period was computed for each patient and compared to the actual follow-up. The ideal follow-up period was defined as the interval between date of coronary arteriography and date at which the follow-up information was acquired minus Y2 year. In other words, the follow-up data were considered sufficiently up-todate if the physician who fumished the information had seen the patient during the last Y2 year; if not, the patient was considered lost to follow-up after the last date he was seen. (Obviously, information provided by the patient was up-to-date by definition). Analysis of table 5 reveals that several features distinguish this group from the average in the total group: all patients were older than 45 years, most of them had abnormal electrocardiograms, and almost 50% (among them all patients who died within 5 years except one) had hypertension, usually severe. The most striking feature, however, is the relatively small number of cases with entirely normal coronary arteriograms (only three of the 11), while a normal coronary arteriogram was found in 68.4% of all cases. The 5-year (presumed) cardiac mortality rate was as low as 0.6% for the arteriographic group, 2.0% for the group with mild abnormalities, and 5.3% for the group with moderate abnormalities. The survival curves, in which the patients of the first two groups are combined, are presented in figure 1.
Nonfatal Myocardial Infarction Table 6 lists the patients in whom an acute myocardial infarction was diagnosed or strongly suspected. In 10 of these 12 cases adequate information, usually including copies of electrocardiograms, was obtained through the cooperation of the attending physicians. In one case (case 5) the information provided by different physicians was somewhat contradictory, and in another case (case 6) we had to rely entirely on the patient's information. In one case (case 11) moderate elevations of the serum cardiac enzyme levels were found but the electrocardiographic changes were not characteristic.
In case 2 the referring physician had diagnosed an acute myocardial infarction prior to coronary arteriography, but the electrocardiogram had subsequently reverted to normal and the coronary arteries appeared free of disease. Twenty-two months after coronary arteriography the patient had an infarction, and a second coronary arteriogram made 3 months later ,)CHKE ET AL. Interestingly, all patients in whom significant lesions were demonstrated by the second coronary arteriograms belonged to the group with moderate ( > 30%) lesions shown by the first arteriograms, except for the patient who was studied shortly after myocardial infarction (patient 6) . In five of the eight cases hypercholesteroemia was found, with serum levels in excess of 325 mg/ 100 ml in three cases.
Untraced Patients
Thirteen out of the total 21 patients who could not be contacted were men less than 45 years of age. Eight patients were known to be alive at the end of the 5-year period, but further details are lacking. There are indications that one patient died; this was a 66-year-old woman with an enlarging thoracic aortic aneurysm. Almost all the other untraced patients had left their former employment in seemingly good condition some time after coronary arteriography.
Clinical Course in Relation to Various Determinants
Evaluating the impact of various risk factors on the clinical course requires a reasonable number of cases in which some manifestation of coronary disease was noted. This can be achieved by combining all cases of cardiac death, myocardial infarction, and angiographic progression of the disease. Such a procedure yields 29 "positive cases" if overlapping cases are counted once.
For comparative purposes these cases may be considered 5.8% of the total patient material, but it should be emphasized that this lhgure has no absolute meaning, as duration of exposure and selection for sequential arteriography are disregarded. In the same manner as the overall percentage of 5.8 is calculated, the percentage of positive cases can be determined for patients having a certain risk factor and compared to the others who do not have that factor. For example: five of 20 patients (25%) having typical angina pectoris class 1-3 probably died from heart disease or had myocard;al infarction or arteriographic evidence of progressively obstructive coronary disease; of 480 who did not have angina pectoris, 24 (5%) had one of these clinical complications.
The result of the computations for a number of variables is shown in figure 2 . Electrocardiographic abnormalities and cigarette smoking appeared to be of little significance, but all other factors to a certain extent were related to the clinical course. It is difficult to evaluate the impact of each separate variable as the number of cases in several categories is small and most characteristics are not entirely mutually independent.
For example, typical angina pectoris was associated with moderate arteriographic abnormalities in three of the five positive cases in this group. However, it is apparent that the coronary arteriogram yielded the best prognostic discrimination; that is, the presence of arteriographic abnormalities was associated with a relatively high incidence of manifestiations of coronary CORONARY ARTERIOGRAMS follow-up, and there is nothing to suggest a detrimental course up to that time. In comparison to the angiographically normal cases, the mortality in the patients with moderate abnormalities was significantly higher (P<0.01), which is reflected by a ratio of O/E cardiac deaths in the latter category of 5.3/2.1 or 2.5 after 5 years. The O/E ratio becomes even higher after 7 years, but the standard errors are too high to attribute much value to absolute figures. As in the arteriographically normal cases, the cardiac mortality in the moderately abnormal cases is probably overestimated but this cannot account for the difference in mortality rates between the two categories. The incidence rates of myocardial infarction in our group were compared to the incidence rates found in recent surveillance studies.0' 11 In the angiographically normal and mildly abnormal groups the 5-year incidences of myocardial infarction were a little over one half the incidences in these studies. After 5 years the rate became less favorable for cases with mild abnormalities but remained below the expected level. The number of myocardial infarctions in patients in the angiographically moderate group is too limited to warrant a reasonably reliable comparison, but it seems that the number of infarcts in this group is not excessively high, although somewhat higher than expected.
It is concluded that the prognostic value of the coronary arteriogram satisfies our hopes. In patients with normal arteriograms the prognosis was excellent, and in patients with slight vessel-wall irregularities the prognosis was also favorable, despite the fact that all these patients were studied because coronary disease was suspected clinically. Moderate arteriographic abnormalities generally considered of limited, if any, hemodynamic importance, however, made the prognosis less favorable. In these cases the disease process has begun, but is still in an early stage. Progression is likely and it may be advisable to follow the process by sequential arteriograms.
